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, A method for r^virXon, . microelecon.c device secure a nob.e n,e,a, 
rcs ,d u e ,„c lud ,n g a, *\o n e X f seiec.ed fro, *. W consist 
paMum , jridium aioU, ^ — - — 

aeviee secure wifl, a reae,^ haiide compost ,o remove th e rescue. 



, ™ 1 wherein the reactive halide composition 
2. The method according to claim 1, wherein the 

comprises XeF 2 



, • 1 »,win the reactive halide composition is 
3 . The method according to claim 1, wherein the 

selected from the group cons.sting of SF b , SiF 4 , and Si 2 F, 



4 



5, The method 



i • i wherein the reactive halide composition is 
The method according to claim 1, wherein the 

selected from the group consisting of SiF 2 and S1F3 radicals. 

according to\laim 1, wherein the contacting is earned out at a 
temperature from about/50'C to 2(X>\c. 

6 Tte me, h od iX iw-. U ^n *e m.croeiecronic deviee S ,r U c.»re is 
dlsp0S ed n a — " e?aCUa ' ing " f '" m8 " Ctamber 

\ 

\ 
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# # 

nalidc coition in .he ch^ber .0 react wtth .he rcsrdue. .0 effect removal of .he 
noble metal residue from the microelectronic device structure. 

7 . The method accordmg ,0 Cam, 6, whercm the pressure of the chamber upon 

50 mTort toTbou, 2 Torr, and the faction <- for each ftl. of cleaning gas in the 
chamber is from about 10 seconds to lOtainutes. 

i 

t 

8 The mUd according ,0 clarm 1. wherein the mieroelec.ronte device structure ,s 
disposed in .^Cr. and a cleaning gas comprismg the reactive halide composition ,s 
contmuouslv flowed throlgh the chamber ,0 effect the removal of the n„b,e -1 residue 
from the microelectronic device structure. 

0 The method according ,0 claim 8. wherein the reactive halide composition is a, a 

ebambcr has a n„w rate from about , standard cubic centimeter per minute to ,0 standard 

liters per minute. 

,0. The method according .0 claim 1, wherein the gas-phase reactive halide 
composition comprises XeF, and the reactive halide composite comprising XeF 2 is 
generated by an inherent vapor pressure of XeF,. 

, , . The method according .0 claim 1, wherein the gas-pttase reactive halide 

\ 
\ 

\ 
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composition comprise^ ^the reacts halide composition comprising XeF 2 is 

generated by sublimati^^lidVystaUine XeF 2 . 
\ \ 

12 The method according .0 clatm .. where, the gas-phase -Cvc hahdc 
re ac,ive halide composition is generated by reac.,0,, of XeF 2 with sihcon. 



13 The method according to claim 1, wherein the gas-phase reactive halide 

rcaclive Mide compost is gene.ted by passing SiF 4 through an energet.c 

dissociation source. 



14 The method accord.ng to Catm .3, wheretn the energetic dtssocat.on sonrce 
source and a laser source. 

, 5 . The method according \i» I, wherein the n„b,e metal res.due comprises 

platinum. / j \^ 

^ . . - m i wherein the noble metal residue comprises 
16. The method according to claim 1, Wherein me 

palladium. 



\ 
\ 
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iridium. \ 



,, The nre.hod accord.ng.o Cain, I , wherein ,he nohie ^ -due copses 



rhodium. 



19 Th e nre.hod according ,o claim \ wherein .he nobie nreia, residue comprises 
indiunr and a Ceaning gas comprising 4 -«ve ™* ^ 



20. The 

microelectronic device structure 



a- to claim 19 further comprising, contacting the 
methjod according to claim iv, 

with a cleaning enhancement agent to assist in 

2 , The Jhod accordmg ,0 ciaim 20, .herein the e.eaning enhancemen, agen, is 
species. 

i • on „-hprMn the cleaning enhancement agent is 
2 2 The method according to claim 20, wherein tne 

i5 tina of carbon monoxide, trifluorophosphine, and 
selected from the group consisting ot cartxm 

\ 

trialkylphosphines. \ 

23 . The „,e,hod according ,o c,a,m 22 wherein ,he e.eaning enhancenren, agen, 
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conlDr ,ses an irid.um halide species seiecied fro. the group cons.sting of «»,. >r(X>, 
Ir( X, 4 and ,rtX„, wherein X repents the hal.de of the revive halide conrposit.on. 



24 Th e ntcthod accord.ng ,0 Cain, ,9, wherein the Ceding gas further coding a 
g as phase reactive ha.ide spce.es selected from the group consist.ng of SF,„ SiF„ S.,F t 
and SiF; and S.F, rad.cais and ,he nricroelectron.c dev.ee structure, ,s further con.acred 
with a cleaning enhancement agent. 



25. The method according to 



claim 24, wherein the cleaning enhancement agent is 



lectecl/from the group consisting of Lewis 



-base adducts and electron back-bonding 



se 
species 



M The mernod according to claim 24, wherein the cleaning enhance.cn, agen, ,s 
sclected from the group consist of earhon nronoxide, trinuorophosphine, and 

trialkylphosphines. 

/ 

27 The method according to * the cleaning enhancement agent 

compri ses an hid.nn, A spec.es front the group consist.ng of ,r«X, „<*, ^ - 
lr( X)„ where, X re/esen,s the hal.de of the rcact.ve hal.de composite 

/ 

28 The me thod accordm, ?o ^ ^ « *" 

structure with the gas U reac^e halide common is earned out w.th a 

' i 
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, enhancement ageniw the contacting composes an c 



• 

nhancement step selected 



cleaning - ^ 

from the group consisting of: 



(a) providing an inert gas in 



the cleaning enhancement agent; 



(b ) carrying out the contacting in an ion-beam-assisted manner; 
(C ) carrying out the contacting in a plasma-assisted manner; 

the contacting in a photo-assisted manner and 



(d) carrying out i 

(e) carrying out 



the contacting in a laser assisted manner. 



2 , The method according to claim 1 , wherein the noble metal rescue comprises 
iridium, and carbon monox.de is present in the contacting. 



30. 



The method acpwdifigto claim 1, wherein a 



hexafluoride compound of the noble 



metal is present in the contacting. 

31. The method according to claim 1 
in the contacting. 



wherein a silicon fluoride compound is present 



32. The method according to claim 1. 
iridium, and lrF 6 is present in the contacting. 



wherein the noble metal residue comprises 



33. The method according to 



claim 1, wherein a Lewis base, ligand is present m 



in said 



contacting, to 



enhance the removal of the noble metal residue. 
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V \ 0 clan, 1 wherein the microelectronic device structure 
34. The method according to claim 1, 

comprises a capacitor. 

the capacitor is selected from the 
, a Type 2-capacitor structure and a Type 



35 . The method according to claim 34, wherem 
gr0 u P consistmg of a Type 1 -capacitor structure, 
3-capacitor structure. 



, - m i wherein the contacting of the microelectronic 
U The method according to claim 1 , wherein 

I„ _ !, - - — ■ — * - " 

j 

S ,'„' ,„ claim 1 wherein .he contacting of .he microelectronic 

„ The method according to claim 

! ,„ the .active halide composrtion ,s conducted *. chemiea, 

-r:n:: — — -- 

structure. i 
i 

„• . to ciaim . wherein the microelectronic device structure 
3 , T „e method according to . ^ 

comprises a patterned hottom electrode of a capacitor structure. 

carrl edou«af.erpa««ernin g of,hebo,.omelee,rode. 
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„■ \„ claim I wherein the m.crodectronic dev.ee structure 
iq The method according \o claim i, 

^.^V--— ' 



residue 



ami ears of the capacitor stature. 



„■ ,„ e.aim . wherem the ml croc,ec,ro„,e devtcc structure 
40. The method accordmg to c.atml, 

residue from a tfemical median 



ica ,polishin g oftheType3-capacit 0 rstructure. 



• wtronic device structure a noble metal 
41 Am ethod ^removing from a m.croelearonicde 

residue including t least mlcroe lectronic 

, a- « thP method comprising contacting 

device structure wrth gas-phase xer. 



42. The 



i • „ i„ piaim 41, wherein 
method according Vo claim hi, 



the contacting is earned out at a 



temperature from 



about -50°C to about 200°C. 



43 . The method according to claim 41 wherein 
g as- P hase XeF 2 in said contacting. 



elemental silicon is present 



with the 



, to claim 41 wherein the microelectronic device structure 
44. T hemethodaccordmgtoclaim41, her filling the chamber 

, mb er further comprising evacuating the chamber, filling 
disposed in a chamber, further • \nn the chamber to react 

W XeF, and retaining the cleaning in the 
with a cleaning gas comprising Xeh, 
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wit „ ,he residue, .o effeV ,he removal of .he noble metal res,due fro,,, the 

microelectronic device structure. 

45 . The method accord.ng » * 44. where, the pressure of ,he chamber upon 
10 seconds to about 10 min. 

46 . ' The method aeeord.ng to e.aim 44, wherein elemental s.hcon is present in the 

] 

chamber. ' 



47 . \ The methocL according to elaim 41. wherein the microelectronic device structure ,s 
d.sposcd in Camber, and the cleaning gas comprising a gas phase react.ve hahde 
composition selected from the group consisting of SF S , S,F, and Si ; F, is continually 
flowed through the chamber, in combination with an energet.e dissociation source. 



%. The method aceordmg to cla.m 47, wherein the energette dissociate source 
,s selected from the group consisting of a plasma source, 
source and a laser source. 



„f a nlasma source, an ion source, an ultra violet 



£ The method according to claim 46, wherein the gas phase reactive halidc 
composition is selected from the group of radicals consisting of SiF 2 and SiF 3 . 
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% The m e«»od a^g to cla.m 47. wherein the gas phase rcac.ive haHde 
comp „sH,n ,s «Jjf fr»V g-P md S,F " 
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